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Letter

Evaluation of the accuracy of sub-ppb level acetone standard gas and
highly sensitive acetone bio-sniffer by using gas chromatography-mass

spectrometry

HROOR IS T4+ BEDEZR =Y T ppb LNLDFET L b HARBEIUEREN

A F A =7 7 DIEEFHE

I. INTRODUCTION
KT & EN A EREAILEY (VOCs) DO
1Z. ASHERRERE R OB I - TE{LT 57, VOCs

Yuichiro HOSOMI * and Naohiro ISHIZUKI *
Graduate School of Medical and Dental Sciences, Institute of Science Tokyo, 1-5-45 Yushima, Bunkyo-
ku, Tokyo 113-8580, Japan

Kenta ICHIKAWA, ** Kenta IITANI ** and Kohji MITSUBAYASHI **

Laboratory for Biomaterials and Bioengineering, Institute of Integrated Research, Institute of Science
Tokyo, 2-3-10 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-0062, Japan

TEL: +81-3-5280-8091 FAX: +81-3-5280-8094  e-mail: m.bdi@tmd.ac.jp

(Received 20 January, 2025 Accepted 5 March, 2025)

Continuous measurement of volatile organic compounds is expected for non-invasive monitoring of
metabolic functions and screening of diseases. Especially, acetone emitted through the skin is known for its
correlation to lipid metabolism and promising for detection of diabetes mellitus. However, the concentration
of transdermal acetone is estimated to be sub-ppb level, which requires highly sensitive and selective sensor .
Additionally, accurate standard acetone gas at sub-ppb level is also essential for evaluation of these sensors.
In our previous study, we developed a biofluorometric acetone gas sensor based on nicotinamide adenine
dinucleotide (NADH, excitation 340 nm, emission 490 nm)-dependent secondary alcohol dehydrogenase.
In this study, we evaluated the accuracy of concentration of acetone gas at the sub-ppb level, prepared by a
flow rate-based continuous dilution method. Then, the reliability of the acetone bio-sniffer was also
evaluated by correlation analysis between the signal obtained by gas chromatography-mass spectrometer
(GC-MS) and the acetone bio-sniffer at the same acetone gas. The outputs in both measurement methods
showed linear correlation (R? = 0.996), indicating the reliability of the acetone bio-sniffer. In the future
works, continuous measurement of transdermal acetone at various locations on the body surface will be
conducted by using the acetone bio-sniffer.
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Il. METHODS AND MATERIALS
II-A. Construction of bio-sniffer for acetone
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Fig. 1. (a) The detection principle of acetone using S-ADH.
(b) An overview of acetone bio-sniffer.

II-B. Evaluation of sub-ppb level acetone gas
generation system
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Fig. 2. (a) An overview of sub-ppb level acetone gas generation
system based on flow rate-based continuous dilution method.
(b) Measurement of acetone gas using the SPME method.

II-C. Measurement of acetone gas prepared by
sub-ppb level acetone gas generation system
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[ll. RESULTS AND DISCUSSION
[lI-A. Accuracy of generated sub-ppb level
acetone gas
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llI-B. Correlation between signals of GC-MS
and bio-sniffer
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Fig. 3. Correlation plot of GC-MS and acetone bio-sniffer
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IV. CONCLUSION
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